esj3@cenet — Bibliographic data 



Page 1 of 1 



CATALYST FOR CLEANING EXHAUST GAS AND MANUFACTURE THEREOF 



Publication number: JP91 22492 (A) 
Publication date: 1 997-05-1 3 
Inventor(s): YAMAMOTO SHINJI 

Applicant(s): NISSAN MOTOR 

Classification: 

- international: B01D53/86; B01D53/94; B01J23/60; B01J23/89; B01 D53/86; 

B01D53/94; B01J23/54; B01J23/89; (IPC1-7): B01J23/89; 
B01D53/86; B01D53/94; B01J23/60 

- European: 

Application number: JP19950288739 19951107 
Priority number(s): JP1 9950288739 19951107 

Abstract of JP 9122492 (A) 

PROBLEM TO BE SOLVED: To provide a catalyst with an enhanced low temperature activity and a 
superb catalytic activity even under a changing total exhaust gas composition atmosphere of an 
automobile and a method for manufacturing this catalyst. SOLUTION: In a monolithic catalyst with a 
catalytic component carrier layer, the catalytic component contains at least, platinum and metal 
aluminate powder, which contains at least, one type of substance selected from a group of cobalt, nickel 
and zinc; In addition, an alumina composite oxide is obtained by adding an aqueous solution of at least, 
the selected one of aqueous ammonia, ammonium carbonate, ammonium hydrogen carbonate, 
ammonium sulfate and ammonium hydrogen sulfate to an aqueous solution of each of water soluble 
salts of at least, one type of element selected from a group of cobalt, nickel and zinc, and aluminum, or 
a mixture of these salts dispersed in water, then removing moisture after adjustment of the pH value of 
the aqueous solution to the range of 7.0-9.0, and drying and baking the dehydrated material. Finally, the 
catalytic component containing at least, rhodium and alumina is added to the monolithic catalyst with the 
catalytic component carrier layer. 
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1 -« **r*- hzb*mmb-?h vrntfA-mtmrni 
[ft ^js 2 ] msm i ieao#wi^jwfc«««n=t» 

CX) a Al k O c 

ai^cii, #7c*wn^it*^^L, b = 2. ocom, 

a=0. 1~0. 8T'$>0, ct4±E#«^0R : Fffi*' 

s ^-ayeaiwHUT* z t znwi t -r zvmtfxmt 

MSEC, ic^y^y. **3s*?J»&Xfi'/l'ZI-?rJ*ip 

6*4»J: o»«ifcd«8r< b k-afc&Jwasrc i ~ 
BHtftawrsfis c 1 swat f um#x» imm 
[ if *JS4 ] if $m i ~ 3 v v*Yu&*oJ!ratf#B5ur 

«*»<b=3rl.ff«t 9«tti£4»fr< k £> Kh 

z b ttmb-rzymtfAmmfm. 

i m 5 ] if i ~ 4 v vr*ij&>o JSKtt«oj#sur 

^mtmm&z. mz'j?%< ttoy^Akr/Ps^ 

[if 6 ] if *jb 5iBa«»Btwr^flHbffljittt tc*j 

* A 0. 5^\Q*:)\s%t;tsZbZmWLb 

[ if * Jl 7 ] if *3S 5 z tz « 6 ie® ogf ^^"xjt-ftffl 
j: *)mimtz>j>-%< b h-m^mmnx' 1-40 

[ff*JS8 ] if 5-7 is«o»«3y^«Mkffl«Bi 

t /R h = 1 / 1 - 5 0/ 1 <DJt^T'$>& £ k Sr«fSk 

[ if im 9 ] if 1 - s v vma^jsias^fli:^ 



i. . ?£*$OpH£ 7. 0 — 9 . 0 <0Kll:5r^ «fc d izmm 

vtz&. *ftzv&3ii-xt£mL. K^x-ms.Lxn&z 
b zmib^msH*fxmmfm<?>wkjjm. 

[000 1] 

&SWJ3ft*ffl*#x+«O0Mfc** (JiTF, r H C j fc 
«rf) . -BMt«* (WT. rcoj fcfcrf ) . &J;tf 

ssswtft ( «t . r NOxjt#t) o«^kttiEfc:« 
tL^m^^mmmmm/^m^ymiz m-t h . 

[0002] 

K*^JS.#H^ ( felT . r U >y f - j k «rT ) T^K^ii 
^Ojt-ft.^ffl^+^T'^r v ^Jt«>»«^ 4>« H C.CO 

nam. WAend±*H*fc«>te. a^^jtmsrasAD 
m%TX'i>-m^mmmzmL, L^mxmzmitz 

[0003] *»*»4»SWrx*Wtffl««tt UTtt. ^J^. 
HT. ft&m 5 8-2030 7-9-, - 30523 

h i>Wh h . W^BS 5 8-2030 7-f-^igiciem$ 

Ktzm^ii^mtwmmi, e^. oy^Aat>'-b'j^ 

[0 0 04] afc«fHJ J F5-3 0 5 23 6#^«fc:{i. 

fzw&tfx-mtmfmfr'ffl^tixte'o. M»mzi,t- 

ASi^y "C 9 ^ A 5: & bMtfixtz 'J?tc < b 
[0005] ^7t^fW¥6 - 3 7 8-*4tfRte(i. SttT 

< k -a k . i&mtTtmxfo ztvyj*. 
%tfxmtmfmtfmmztix^h. mw^tui. %m 
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[0006] 

imztitztt.*cDtmx'ii, fk&mz&mzmmLx^ 
[ooo7] z<vz t n-ni&mmmszix^co-gi&mm 

S£^o . 5 T k 0£05tt#*«v > 

[ 0 0 0 8 ] W= . 9)Vfcth x o %mi& 

t sum-*- s i t uii u < . wAtt j waa«stts&**& < & 

[0009] . *«W«0B««, f&ROtttt J: 0 
[00 10] 

WAtt^WSKSttj^F L < rS]±-T «. i k s-nv ^ L . K 

[ooii] *ftmzi%z>mmmimmcDtimtfxmt 
mtmii. ®&&ttmmmztt&^ffimmmi<z& 

we, imf8.fttLX'J?%<ki>&&b&&TtU$-*- 

[ o o 1 2 ] m^c. n$>a i mt<wm*fxmtmim 



(X) a Al b O c 

£K)Mtftiti'Jr%<t l>-mJ±c07cmX'2>*) . a, b 
S.lfctt. &7vmcDm?}fcm£mL. b = 2. OcDISK 
a = 0. 1—0. c(i±IB#^cOJS^ffi& 

$ i-jm^mimsx-h k-r*. 

[ o o 1 3 ] stc, mem i *fc«2ie»<o#j[wr;*» 

S-li-ifcftC. ll^3iBfi^^X?Hkffl««E(±, 
HK^y^y, *;t^A&tA^n:^A#^3r.|>f¥ 

«fc oaar<x/£iJ«sr< t h—m^mmn-x- i —4 o ^ 
%, ^y^A£6 o— 9 8*/i^%^tHry^AiHM$!j# 

[ o o i 4 ] mz. msrn i-3 ^-m^^B^osf 
swr^flMbfflawKo'j >yf-ma&Ttzt$ttzw®£&* 

igfcT/u#y&j«&t/T/i^ y±a&«a»&$r6» 

i 9»«ifc*J*S:< k fc-«*«**Six4 Z k SrWfSk 

[ o o 1 5 ] . mim i -4 v%-m*^3siBKogf 

[ 0 0 1 6 ] KK. li*3S5lB«J^^^'X^kfflftl!« 

<mx^vwmmzto±.z*k&K.mz. mimem 

;u%#tf^k^#iSk-r^. 

[ o o 1 7 ] Mt;. M35B5x« 6%Emmmtfxmt 
mm&cov >y^mmTX'cojim?£&zm±Zit&iz#> 

:5r<kt>— S2r ASil»:T' 1 — 4 0^%, 

A5: 6 0 — 9 8^/1/%-^tf ^AK-ftft*^*"? 

nSClk5r1§akt-S. 

[0018]ft. »«^5— 7 Vvm*V>JSiEi8<0j# 

tm*c?)&&mzi!tLx. pt/Rh=i 
/ 1 - 5 o / 1 coitmx'$> h z k zim t •+ h . 
[0019] i&mnmwxmtmmmnmitefflk 

Siga^<7)-ir*g(±. M^i L^g-f o. 1-5 g 
T'j>^„ o. i g&MTiii&i&m&w-hftizmiitr. 
mz5 S £Mz.&t & &<wtm£wm< % o . nmwt 
mismtssmiizjjfib-r. mmmzhnwx-*^. 
[0020] mis&wimzti&mtt lt«, &<& 
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ar/PS^-KottlMHi, tHKi L*fc"3 1 0-2 0 

o gx'$>&„ 10 &*.mt£t-wi-tt&mc?>4mii&n 
[0021] Anr^s*-b«5Mca**fflw*c 
Vats &tfmz& u r )v s ^ aMKdlMtillrtaWTII! 

fl_L3 4 fc VX'Z 4 . 
[ 0 0 2 2 ] *fc . M*«21Btt<0»»^«Mtffl««E 
ti. IS^lia«O^^^^M«*<0ftWi^4i 
CO&JST/U 5 h <7)fflj£# . iiestif . b = 2 . 0 CO 
k#. a = 0. 1—0. 8<7)i>cr>X'fo&. a = 0. 1* 

«rcti . t>v s -t-»a^Mkttfc:astip l-c ^sco, n 

< . +^K^^*>'t#^ix-rT^5^ ( A 1 2 
0 3 ) k&tob&W *7t, a = 0. 8£jg;i4kBE 

nmr-r ■**:*>, so, tussici* 

B#ra«?a^i®§nT4,fflC^ («-fk) jWBfcfco, s& 

^o^^At^L-^vStt-fk^^^fiSct^v^ 
4fftJt<0^Sr^5*-h ( CXD, A 1 j 0 4 ){cJt 

M&mizimmzR&i-z 1 s^t, fit&jtco 

[0024] WfcS9^3lEtt<Ojff»wrx«Mkffl«« 

« . 1 4 ti 2 lefj^sm^^ikW^+ioM^ 
4. ?y?y. **wj»axf 

ytV-a-V&frCzKc&mi. *)m£titz'J>-%< k k-«co 
7nS£&JS8lgT'l-~4 O^A-%. t'J->A?:60~9 

«. •fey^BHBHi (Ce0 2 ) t^y^y, 

-«^7c3g^SsjDLT. CeO z *>BSMattt*»B ET 



TcScoasjD^a^JRix-r. 4 0 ^/l^SrftS*. 4k.rcD#j 

[0025] %fflm&ftimmiz % ?>?y, 
^A&t/v/i^-^A^^se j; oatr*ifc^sr< k 
fc-a£#w-r4Hr v i yj±Mitm®m*tt%it6z t 
tz£K>. mmommcom u •> asmm*** u >y ?-#h 

&<7>lHk*W8i fctlBiWf *<?>flMfcfc:ai k*: fc co k -T 4 * 

^fc^^-ts i t iz x *) . r;w s -f^-^^kftcos 
[0026]^, mxm4tmniimtfxmtmfm 

-b^^A, V^^^A. tiJVi/^J*, Xhom 

3 0g-c'$,5. i «5ic8rc«. uj-rk*3i8S<??i»aE»s: 
$kt>m^ti-?mzim£i&Tmt& . 

[0027] JJBfiA. T7l^5^3R«-&iWkft«*. Sg 

Wi. *-fk**coija*iKS^fp^ffl&*u. ffijowztt/ 

[ 0 0 2 8 ] 4 tz . IM^qf 5 iEttO»SWrA«Ktfflftfc« 

a^Aco-ir^rati. m 

lilLWfi+O. 0 0 1~lgt'M. 0. OOlg* 

itT'tia ^ a j; h iSMmmic^m^+wz^m^ 
•r, mzi g£M£&tvi''VJ*<7>ft%Lmm<%:*). 

»«*8SE«<0SBR^»'fkflM«Wi. fi^to 
^ ACOffl^Jt^^ P t /R h = 1 / 1 — 5 0 / 1 CO® 
Ht3-f4. Pt/RhJt**l/l JjO/hSv^k. Rhco 

t/RhJt**50/l iOt>^:#v^k, Rhco^»* 

[0029] iKriBD^'^A^S^^aSSWfc LT«. 

^'yl-a — ^A 2r#*-t 4 5 WJT'J) 4 . W(= . 

warren i?^j*tfT)v^<Kwm-h<r)*wm l. w 

MM 1 LS>fc 01-100 gT'ftS, 1 g*)W 
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[0030]^, m^m 6 zmwmtfxmtmim 

or^s iS)Uzt-VJ»z&Rm&.-co. 5- 

1 0*/V%£trt> COT'S) S. yw^^O. 5*/V 
%%ffiX'te . r/V 5 r fca&fln LT v ^ rj - ^ a col; 
^- : 5r<+^ : SrKft^^#^^-rT^S^ (A 1 2 O 

[oo3i] nuzmsm i mm<7>m%^xmtm»m 
it. 5 * fct a 6 ietto»swr^iwtffl«WEt> cow 

WK^KJoiTIgK^Wa— ^^BKtW***^-* i>co 
ac07C3g$r^JS^»:T'l— 4 Ot;U%. ^n^^ASr 

6 0— 9 8*/i^%#^&kco-e&.g>. > i-4 0t/P% 
fct^coa. ^n-^ABr-fkife <zro 2 ) izjy? 

S. l^%*)St(i:Zr0 2 C0«^C0*§£-fc^;b£>-?\ 
±1B L^7C*<7)^SD$6m*^iX-r. 4 0 ^)V% x. h 
b Z oSMfcMEW fc 1 < (iffi icffiT*-* . 
[0032] *«>fl<0»WWr^«Mtffl««*«!Jfrr*C 

AtfE»0) 3 *>^3r< fc St T/P 5 ^<7AC0#7fci§ 

iryt-^A, noteksr^— ^a, awry*- 

^A&WSH(Wc«r>' i e~'>A3&»fe53r-&pj: Ojgtfitt: 
4*$r< fc t-«C07j<^^Jni.. «7y P H£ 7 . 0- 
9. 0 co^ffltc^r hXo (CPS L^f*. LT 

[0033] HD*>. *«BB<0»MRXr^J!Kkffl««*«Bt 

»J: | 3aarfie^*< t t-atLhco^t nv s 

v\ a^Ts icoiBKBiwijoifca-^waEfciry*- 
r*. ^ry^-^A. fiitryt-'/A, bek 
ry*-^xtflK»**r y*:— &mx o 
aamfc^< t t-aco-ft-^coTk^Sr^^r tcaan 

U»»W>pH£7. 0-9. OcoffiBfcr&& j; ^cggg 
[0034] *««<0SW^^^l^ttjBSO«jaK>lV^ 



«^BMt*«. frie#7U3tcoiBKm. kkjs. 7vt^ 
[0035] friers $ -T-^is-^^t^copia^t t 

c07f&co4"*^3ia5SiR LT ffiffl-t & £ t * { T'# & 

mzr 

y^-r*. *g?ry*^«7A. ^KTK^ry*^^ 
a. mmT>*-vj*MmB£&mT 
z>mx OMimtz^Kb ^-mmt-^m^mm^m 
mfflb Lxisaz.&imm£m^&zbti\ mm^mmm 

[0036] ftfeM&Dtco&mT )v 5 ^- h zmsmtz 

mmLtzTJu* i-mis-mm b tt^x . s&v>mm 
m&\±.&}%:*?, ^jsttai«S7c^kco«i*ij^cowAtt 

[0037] tt^ffiT^^^r^s^a-^K^* 4 

-ftc m«r*«i!fe*fflv^r^s-?-fc3B»A»R^* 
fflfir z-ttx ntz riv s rmit-grK'ib^ti. wmx-Wz 

WAtto»-fkttifcwsT^-4. mzms&izm^&im 
wibLx, iierv^-rTjc-^ry^-^A-ft-^jSrffi 

7yt^7Aj^i (jsrmci. ±t L-cigs?r>*- 
amm txh mcom&x'^-^z-atmm^^h z 

b tfTZ %> . vl<xt=*t Lv TkK-fk-7- b 'J A^JHH- h u 
-7A^i:co^JffiJSiSr«ffl-t^i: s If^fL^^^lcr 

h v ir<^«7E3fewate l , ztih^mgytm* 
mmmitizmmtz&iTtcox'. ztit>*f&&-t&tz#> 

[0038] ±MEimm*miifrfz>izi%Lxiz. mmo 
P HS:7. o-9. ocomuzmmi-zzbizxr). *a 

om^b&m^tfi-MzimMiZMmrr. mzpnv 
9. oxvn^bim Ltz^co-uiimmm-th z t 
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[0039] mt&^mz^mmmm 

crmxm,$. ftizmmztv&^w. ^rw: 6 00-9 5 

[0040] miT^^mt^»ftm^&4tt:mtt 
muLttfo z t &t>K mizismmzm^h z t 

[0041] B^comMt^b LXli, t\viYv\t 

&<r>hnx'foK&&m.<7)i>(?)-tffmx'% h „ 

[0 04 2] ifc, tt*fflfi\^lZTlV%+mk&WC. 

t mmttmz x vw&x-z & . a^-s. -t y ^j^mm 
mttmn-t b ztizx*). ji7c»H^,T^t5v ^x » a 

[ o o 4 3 ] we, ffi£%9mtfxmmimzm&t 
b^zhtz^mm-thu^^mmit^tvx^ m 
gas, >va?v\m. w&w$<F>jm , &v>\><7)X'foi\\,i 

[0 0 44] £fz, is)Vzi-i>7M<*^-?Z,T)VSi1-cr> 

mmmt vxte¥fffl%ijmizmsE2ti-r. m-^mv 
immcm* ^m^^^msMiK lx mm-& z t 

VX'Z ffikifJ^-V&ZMz&MLtCTmWiZ 

mm-t&isimzm^&zktiK mm^mmm^+wz 
«u tm&mzitn-'izftWLX'Z u*. 
[0045] *coi^*«. mummmmn&ftcr, 
um<n*frt*mzmR ix n a ; t wx-* & . *&qkc 

wmn. wztmztv&^tf. oo—iooo 

*C<7)!mcoi&g.X'3m#&V/± fctt3E*«BlTTfT o 
Zbifift&LW 

[0 0 4 6] ffflE^^-^^ffl^r^S^a^^A 

frt>m'g.miRLxftozktfX'%&tf. mtz^mzm 

[004 7] H(C»^L<«. ny^A«rffl«rtfc^ 



iyj*zwtitw&izm< «jwsfc*>. mizMMm&& 

ZtHzjcjLX. frfrhi?iV?-^j*m\3mfti 
Zma-t&ZtlzJ:*). jf7C#B£\,Tfci5^T. oy>) 

[0048] .KOJ; 5 fc:U"C»4>il**f6Wfc«4WSH 

fcti , JJEIHfelltlflrTA' 5 **«£-8HfcWto* 

T , 400-900 "COaagt'^'ffc J: IX/S «^ 

[0049] ^-*A««^f«S-(tl>M«^3- h 

0 . 5 0-4 0 0 gi>m& LV\ ftBSEBK^fa^***^V> 

HC, CO. NOx t&r>BUti*f 
xtffmiz+MzimX'Z =5r<^r0. i£te£ «t5Si 

* 3- ±1&M« 1 L&jfc 0 5 0-4 

0 0g^'#^Lv\ 

[0050] HulfiM^taf^^^li. #C«IRl$n^v> 

*\ ii^ti^ &mwxm%-t h z t l < , ^ 
sit fci«rsrc* o . 5et««ait»*-f-<o t <o^^ v=.^ 

[005 1 ] L<a, »<5>*ut»«jy^*Wkffl 

tmiz, T;^ytJJ:t^/i3t{iT;^y±ffl^mSrir 

[0052] ffifflT'^ -?.r;^ y &JR&.t/7*^# y±ffl 
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y ±mitm & < a»*r hzt twm t%z>. 

[0053] HP*> N T)Vi] U AIWfc&ft:fe itf/ifctt 

T)u$ v±m&mit&m*t>m.z>7mm&. -y 

T-^m^fc ±tf/*fc«2«8BITC2 0 0-6 0 OX: 

# y ±mmfT)V^ y ±^i^«fHfc£tt*— aaai 

"CWUcWSfiT MK£Wkft*#JS Lit L 

la-c^saa-r § i t iz j: y s -tvi^ y ^jk^t;^ y ± 

[0054] 2 0 0*C5fe1tfc'i: T/WjJt 

y &m&VTfr* y ±»^t^a«ftWB«fc:$r4 
»H«**sat*WL.t; U4v\ mwuxmtvx L4 

3 i fc tffo h cr>x°ft 4 L, < & v > . 
[0 0 5 5] 

[0056] satffii 

~,*r)VA 8 5»fcflSS7Vl'$.=.'7X l 2 5 0 0gff£ 
«*5 0 0 0»fc»»U:8L WtL** t 6 5XT>'* 
-T****., pH£8. OfciWBUfc. .Ic7)i$?g£i»6l 

1 5 oxrc2 Ammmistzik. 

4 0 CCT^Btra. ifcWC, 8 0 0'CC4^Ha?£^.4>f 
*lJ«U Nio. 5 Al u Oxfit^fc, «I o LTtff 
htVfzN i 0 . 5 Al 2 . o Ox^fcy-hDyrySy 
S&*»»**tftU Sfc^ftSS^ 0 0°CT1 B^HM 

»*AOPt«JKfcil. l%X'for>tz. m 
vyfVZl^lVX (La 2 O 3 fc LT2%> fcv* 
W-'>Ai3 2tA'X(ZrO, t L"C 2 5%) -£tf 
Hry^AgHk^* («*B) ZWMLK. 
[ 0 0 5 7 ] JJE P t mm- y tnVTlV S *- h»*A 
627g. ±ie-fe 'J V&fflVM&B 544g. 

1 2 0 0 g £ Ott df-/l/ 5 MZ&A L , L 
TX7y-$£#£. dcox^y-fffiSrn-^'x^^ h 
ft/'jxiftd. 3L, 4 0 0-fe;Ht:#i§^ 
^msstc-t -fe/n*icosfe«o^ 9 y - £ & y r*v 

U 4 0 0°CT'lB$raM^L7t. .1 OX 7 y 

2JKffV\ 3-MM* { 2 0 0g/L- 
fiflwDftHlfcf&fc. fi4<0ffl»H4. 3 3 g/c f 
( 1 . 1 8g/L) X'h->tz. 

[oo 58] atm 



[0059] SatW3 

5 %7yt-7*<9ftfc y 5 %KS*3tT V^E^A 

[0060] 9mm 4 

mm^KWUt. mtmi tmmizLxfm&'&t:. 
[oo6i] mmm5 

5 %7 >*=.T*0)Kh y liZ 5 %SES**T y^<X£, 
*»}RtfflV^JaW±. SISiCajl i:EM«Cl,TJiHIS:» 
fc. 

[0062] ggjgj6 

^K--y^;PSr9 7a?(CL./cNi 0 . i A 1 2 . 0 OxSrffl 
[006 3] SBW5W7 

[0064 ] ggtW8 

mm- v 'nvax&h y tc. ms&rtiv v 9 7 at 5 %^ 
2 .o oxSrfflv^w*. njseaji h.wmz\-rXim& 

[0065] SUM9. 

&mr>*:-*7&*mmzm^xiimLfi:c o 0 . 5 a 1 

[0066] jWtW 1 0 

-y ^iVffy^jo y Ic . ffiBESIB 9 9 « i: SSHT V=E 
~^*»a&fflt^WHL/£Zn,., A 1 2.0 OxJ 

[0067] Slfifeflll 1 

5^--/^pc7>ft^y{c, sgiffi^4 9 7a5tesisr> 

*-VJ*ymi&Zm^XfflmLtcZn 0i5 ai u Ox 
[0068] SdtWl 2 

3^h9 7gCS:fflV^Tti^titN i 0 . 3 C o 0 . , Al 
2.0 Ox*fflv^J3^m s sat«ifc|qat:LT««SE* 

[0069] Hfijffll 1 3 
flQft ~ «y ^/I^C7>ft*> y IZ . iiK^ -y ^ 2 9 1 & fffgg 
®a9 9»*ffllf^TH«LfcNi 0 .s Zn,., Al 2 .o 

[0070] mmi 4 

y ^ffl^tc^^N' y Ammzttmmttzm. ^+4 

0 0°CT-lB#ra^L. BaOt LT 3g/LJ^ 
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[ 0 0 7 1 ] S^ffll5. 

LTBMSrtf*:. BaOtUlg/L. MgOt LT 
0. 5g/L. Li 2 Oh LT 0 . 5 g/L 

[0072] ilil6 

LTJS»£»:fc. BaOtUlg/L, CaOttt 
0. 5g/L, Cs 2 OtUO. 5g/Ll:#tJt 

[0073] Hfifefl] 1 7 

fc. BaOtUlg/L, SrOtUO. 5g/ 
L s K 2 OtUO. 5g/Lm§tt. 
[0074] gMMJ_8 

BHR^/Pa-^A 1 3 7gB£j3&7k5 0 0*(dW»Lfc 

vSttr/ks-^ 100 omztrmLtc. zti*i5o 

X;*C2 4BWBBB»Lfca, 4 0 0°CT'2l$f§K &V^T\ 

1 0 0 0KJT*2>$IS^«4«T*iJSU Z r 

TVl' (»*C > £f§fc. itfOZ r 3*/^ffl* 

5 -mmzmma w l . nas^ 

«tf4 0 0X:T2B«BI«fRU-C» Rhffl#/Z r 3 

til. 7%T$>-ofz. imz^yfyzi^/vx (La 2 
0 3 tU2%) fct'J^AJ2 0^U% (CeOj t 
LT 1 3%) *t»S^3^A»fl3fM»* (^*E ) * 

[0 0 7 5] JJERhfflSr/Zr3^«-T/l^S-H» 
*D307g, ±iaZr3 ; e^%-T^S^«)*C2 4 
9 g , ±12^3 -<■> ABMMM&sfcE 444g. 5SB?7j< 
1 2 0 0 g £ 5 MZ&A L , L 

-£tt9WH<vC«HI*U ^4>4 0 0"CTl«flBtt«L 
fc. i(0X7U-?R^tt*$-ti-^f^*2Sfi : V\ n- 
M112 4 5g/L (f*JJ!200g/L, *«4 5g 
/L) -fflf*<Ott«£#fc. D^A(?)fflftia6. 7 
g/cf (0. 2 4g/L)tAofc. 
[0 0 7 6] ggftWl 9 

HMW 1 tftfW&Of&fo SQ«H20J!fc8Srfflv>fcJa 
5Wdt» Satm8fc*tTRh*£ffl»LfcJIBK£1» 

[0077] ^tfegiJ2 0 

nt«0g i <D®m<r>Ki> o . mm 3 ^M^fflv^cia 



[0078] gjjgj2 1 

. 1 8 tc* LT R h m £fflf* U£*«fc» 

fc. 

[0079 ] mmm2 2 

Wis H*«18{=i(»tTRhJiSai*Lfc«att» 
[0080] geSfeffJ2 3 

«&#J 1 ^f5tMOft^ 0 IZ , ^MCT 6 tfOtt^l V vfcJS 

W4, n*s^j 1 8 lt r h m Ltzfm&n 

fz. 

[0081 ] mmm2 4 

mmm 1 cofm^h 0 tc , ^jict 7 ntm & « v vtia 

Wi, 3SHOTl8fc^tTRhJB£fiJ*Lfcj)Ml£» 
[0082] 0ft5feffJ2 5 

fc. 

[0083] mmm2 6 

mmmicof!m<7)tti?*)i l z, mm9<r>Hm*m^tz\a. 
mt. mmmi 8izmtxRhm*imLt:tm£n 

tz. 

[0084 ] mnm\2 7 

mmmicommcont> , oi l z. mttmi ocom&*m\m 
jajwt. mmmi8izmk.xRhmztmLfzimzn 

fz. 

[0085] mmz8 

mmm 1 namnivb 0 , mmm 1 1 <om«» fflv ^ 

iat«18C*fCRh**ffl*Lfc«BSE*» 

[0086] mm2 9 

ntteiji<o«!Hitfoft^9t. ^*fe^u 1 2CQ!im*m^rz 
amt , njfe^J 1 s t=ns lt r h * l 

[0087] mmm 3 0 

^Sfi0"J 1 cotmnitb *) tc, 1 3<0«*£fl|vvfc 

JaWi, S5*«18fc:l|6fCRhJBS:ffl»L3t««E*» 

[0088] jtawi 

[0089] JtS^i2 

[0090] it^J3 
LT««S-#fc. 
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[009 1] imm4 
«S-7^9 7 0S(cU§fcNi 1 . ) Al u O 

[0092] itmm5 

aOtU50g/L, K 2 OtLT2 Og/Lf** 
[0 0 93] itBM6 

mmm i s t phrc lx tmtnt: . 

[0094] Jtt$ffl7 

ttk 



*«1 8fcR«fc:LT««^#fc. 
[0095] jtg£fflJ8 

[0096] imM9 

mm\ i <o tz . jt^j 4 v ^ ia 

[0097] ±1210601 1~3 0aVU3»Wl~9-C» 
[0098] 

imi ] 



ffi 5£ * 





%mw& am-K pu rik 7*M&s&tm*'j±*8&K) 




Pt 


Rh 


(bA) 


(b/D 


?zmm i 


Nio. bAIj. 0 
5 X7>t-7* 


1.18 


0.0 


0.0 


0.0 


2 


Nio. bAU. 0 


1.18 


0.0 


0.0 


0.0 


HJfcfll 3 


Nio. iAfi. 0 


1. 18 


0.0 


0.0 


0.0 


mm 4 


NU. B Alt. a 

5% W7>fcW 


1. 18 


0.0 


0.0 


0.0 


JtlfcPj 5 


Nio. »Al*. 0 


1. 18 


0.0 


0.0 


0.0 




Nio. 1 Al«. d 
5X7>ti7?K 


1. 18 


0.0 


0.0 


0.0 


mm 7 


Nio. tAI*. 0 
5X7>*-7* 


1.18 


0.0 


0.0 


0.0 


HIWI 8 


COd. 1AI3. a 

5X7^-7* 


1.18 


0.0 


0.0 


0.0 


mmm o 


COo. aAli. 0 

5 X7>*-77j< 


1. 18 


0.0 


0.0 


0.0 




Zno. iAlt. 0 
5Jtt>f-77fc 


1. 18 


0.0 


0.0 


0.0 




Zno. sAI». 0 
5X7>t'77K 


1. 18 


0.0 


0.0 


0.0 


mmvz 


Nio. 3C00. 1AI2. 0 
5X7>€;77K 


1. 18 


0.0 


0.0 


0.0 




Nio. sZno. iAU. 0 
5 %7*-77k 


L 18 


0.0 


0.0 


0.0 


mmu 


Nio. *Ali. d 
5X7V^77K 


1.18 


0.0 


BaO 3. 0 


0.0 



[0099] 



[*2] 



(10) mm^9- 12 2492 



te at *1 BE is 









<g> 
Pt 


Rh 


(g/L) 


(g/L) 


Sterns 


Nio. sAli. o 
5X7>t-7* 


1.18 


0.0 


BaO 1. 0 
CaO 0. 5 


LLO 0.5 




Nio. fiAlg. o 
5X7>t:7?fc 


1. 18 


0.0 


BaO 1.0 
MgO 0.5 


CstO 0.5 


H»W17 


Nio. ftAla. a 
5JlfT^7* 


1.18 


0.0 


BaO 1.0 
SrO 0. 5 


K*0 0.5 


£«£#J18 


Nio. ftAIa. o 
5 X7>t:77k 


1.18 


0.24 


0.0 


0.0 




Nio. sAls. o 

5K Wi?>e^A7K 


1.18 


0.24 


0.0 


0.0 


£&^20 


Kio. *AU. o 
5% £*i*7jc3R7H-'H7fc 


1. 18 


0. 24 


0,0 


0.0 


^6*921 


Nio. »AU. P 


1.18 


0.24 


0.0 


0,0 




Nio. sAU. « 
5% fifB&7fc^7>t::'H7jc 


1. 18 


0.24 


0.0 


0.0 


H«*J23 


Nio. lAU. a 

£IT> 5X 7>e7* 


1. 18 


0. 24 


0.0 | 


0.0 


3H&0124 


Nio. jAU. o 
5X7>t"77K 


1. 18 


0.24 


0.0 


0.0 




COo. lAla. o 
5X7tt~7* 


1.18 


0. 24 


0.0 


0.0 




Coo. sAls. o 
5*7>t~7* 


L 18 


0. 24 


o.o ; 


0.0 


H2S#J27 


Zno. i Al j. o 
5X7H-7* 


1.18 


0. 24 


0.0 


0.0 




Zno. s Al 2. o 
5X7tt-7* 


1.18 


0. 24 


0.0 


0.0 



[0100] [*3] 
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to ft 


temwn (7*u-k pu Rh. 7wj^«&uf7wj±as^«) 




<* 
Pt 


a) 

Rh 


(g/L) 


(g/L) 




Nio. >COc, i A 1 a. s 
5X7>*:.7* 


1. 18 


0.24 


0.0 


0.0 




Nio. a2n 0 . |A1 S . 0 
5X7>t-7* 


1. 18 


0. 24 


0.0 


0.0 




5X71*17* 


1. 18 


0.0 


0.0 


0.0 


Jtt*« 2 


Nio. bAIs. o 
5X7>*-7* 


1, 18 


0.0 


0.0 


0,0 


JfctflEW 3 


NU. 5AI2, 0 
7>W 7ktim&~? 


1.18 


0.0 


0.0 


0.0 


Jtt*^ 4 


Hi,. pAU. . 
5 X7^77K 


1. 18 


0.0 


0.0 


0.0 


tmm 5 


Nio. sAl*. 0 
5X7>€-77fC 


1.18 


0.0 


BaO 50.0 


X*Q 20.0 


JtK« 6 


mm ; ir/nxf 

Zro. cCeo. t 
5*7>trr* 


1. 18 


0. 24 


0.0 


0.0 


ifc^^j 7 


faM ; Nio. *AU. e 
5X7^7* 


1. 18 


0. 24 


0.0 


0.0 


Jt&fff 8 


F*?/S ; Nio. «A1 2 . 0 
7>t~7 


1.18 


0.24 


0.0 


0.0 


IfcRW 9 


F*9@ ; Nil. oAh. 0 
5 X7>*-77k 


1. 18 


0.24 


0.0 


0.0 



[OlOllIM 

mMmmm 1-30 Rx/imm 1 - 9 xn t>*itzm%n 
xmtmfmiz-o^x , aTcowm^n-xmrnis^wm 



[0 102] 



4 4 0 0 c c 
7 5 0°C 

1 0 0B#ra 

CO 0. 5±0. 1% 
O. 5±0. 1% 
iji-J 1 1 O O ppm 
13 0 Oppm 
1 5% 



HC 
NO 

CO; 



[0103] <wmg& 1 : i&avStt> 

xv^'ygfm* 2 0 O 0 c c 

m&mg. 1 o-c/# 

ffl?£iS£SSffl 1 5 0 °c~ 5 0 0 *c 

C, COSWO, ^efk**>*5 0%(:^:-3^comJK 
(T5 0/'C) T'^U •?-<7)fe*Sr*4'-6^-ro 



[0 104] 
[|«I4] 
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ft&&<Dmmm&&m&m [o 1 0 6] 







[Ife6 J 


T50(HC) 


T50CCO) 


T50(N0x) 




i 




i 


322 


315 


321 




ft* tt 


*£^50%©B#<3££/'X 


T50(HC) 


T50(C0) 


T5O(N0x) 


nim 2 


319 


311 


317 




$£t&W 3 


320 


319 


318 




tmm i 


342 


341 


339 




321 


319 


319 




\mm 2 


334 


337 


336 


mm 5 


320 


318 


318 




ifcttfl) 3 


338 


337 


339 


JfcttW 4 


346 


345 


345 


SUfe^ 6 


328 


322 


324 


XMM 7 


312 


307 


313 




JfctfcW 5 


383 


377 


379 


£ffi?tj 8 


325 


316 


326 


Ifctfcfl 6 


304 


301 


300 


SS*£#j 9 


308 


304 


308 


tmm 7 


315 


313 


315 


nmmo 


330 


328 


331 


ttJRW 8 


338 


335 


338 


9QWU 


326 


317 


322 


JtlfcflJ 9 


359 


351 


352 


5?lfeWl2 


324 


318 


323 






«M13 


323 


316 


321 


[0107] 




328 


324 


327 


HJfitill5 


327 


324 


329 


3IJ60J16 


328 


325 


328 


«BI«17 


327 


324 


327 


^St^l8 


294 | 


290 


291 



[0 105] 
[*5] 



tt IK 




T50(HC) 


T50(CO) 


T50(NOx) 




295 


289 


292 


3SS6W20 


294 


288 


290 


nmm 


296 


290 


289 




296 


292 


291 




295 


291 


290 


»24 


291 


287 


289 




287 


282 


285 


3S*&#I26 


291 


282 


287 


«fi«27 


289 


281 


288 


»feP]28 


289 


282 


285 


IS«fc0J29 


287 


280 


285 


£dfc^J30 


288 


281 


282 



mm 



2 0 0 0 c c 
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NO, CD¥«3$Sfc* (%) (tl-SKi^n) 
[»1 1 

KOx fift* (%) 

CftUMAaNDx WD - OttfiUBtfcONOx *£} 



4 0 0°C 

Hi±l . OA/F 
4"I>A/F=14. 6 
M±l ■ OA/F 
4M>A/F = 1 5. OA/F 
Jgit©± 0 . 2A/F 
4M>A/F=14. 2A/F 

amntm (.%) 

CttKSADCO««] - CfttflyBttDCtMSISJ 



OttSStSADCOSM 



-xiOO 



[0 108] 
[fl7] 



CteJ&SAnNOx ««J 



-xlOO 



[R2] 
HCfE-ffcsp (%> 



CftMtHAMC**) - OttfiWajOHCSIK] 



CttfiteAQHCSK) 



-x 100 











HC 


CO 


NO 


HC 


CO 


NO 


HC 


CO 


NO 




40 


39 


85 


93 


94 


90 


97 


98 


58 


^M^y 2 


41 


39 


85 


93 


94 


91 


97 


98 


59 


3S*sw 3 


40 


38 


84 


92 


95 


91 


97 


98 


59 


Hffifl 4 


42 


39 


84 


92 


94 


90 


97 


98 


58 


H*fe09 5 


41 


39 


85 


93 


95 


91 


97 


98 


59 


^JfcW 6 


42 


38 


85 


92 


94 


91 


98 


98 


60 


nmm t 


42 


37 


85 


93 


95 


90 


98 


97 


59 




43 


37 


84 


92 


94 


91 


98 


98 


59 


3SJ6fl 9 


44 


39 


84 


93 


95 


90 


98 


98 


58 




43 


38 


85 


92 


94 


90 


98 


98 


58 




43 


38 


85. 


93 


95 


91 


97 


97 


59 


5S*fe0lJl2 


42 


39 


84 


92 


95 


91 


98 


97 


58 


H*ftW13 


43 


38 


84 


93 


94 


91 


98 


98 


59 




40 


35 


84 


92 


93 


90 


98 


98 


57 




41 


37 


85 


91 


92 


91 


98 


98 


58 




42 


36 


85 


91 


92 


91 


97 


98 


57 



[0 1093 



[i£8] 
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[0110] 











HP 


rn 


Kin 








HP 


vU 


NO 




41 


og 


00 


yu 


Q9 


Q1 

y i 


07 

y i 


y / 






>19 


97 


QG 
00 






Q 1 

y i 


Q7 

y i 


Q7 

y / 


Da 




43 


On 

39 


97 


97 


98 




97 


no 
95 


7U 




44 


On 

39 


98 


98 


99 


An 

98 


97 


99 


iU 


^ Me fill 9 1 


45 


41 


99 


99 


99 


98 


98 


99 


69 




45 


40 


98 


98 


99 


98 


97 


98 


70 


^*fsflRI9Q 
^/HfiPU CO 


44 


39 


99 


99 


99 


97 


98 


99 


69 


^ tyj *s4 


45 


40 


99 


99 


99 


99 


97 


99 


69 


SS*fe0|25 


45 


41 


98 


98 


99 


98 


98 


99 


68 


H$fc0J26 


45 


40 


97 


99 


98 


98 


98 


98 


68 


H$&^27 


44 


38 


97 


98 


99 


99 


97 


99 


69 


^$60128 


44 


39 


98 


99 


99 


99 


98 


99 


68 




45 


39 


98 


99 


99 


99 


98 


99 


70 


I&J&013O 


44 


38 


99 


99 


99 


98 


98 


99 


71 












HC 


CO 


NO 


HC 


CO 


NO 


HC 


CO 


NO 




30 


30 


83 


90 


91 


88 


95 


98 


43 


JtlftW 2 


30 


29 


75 


89 


89 


86 


92 


93 


31 


IfcttW 3 


20 


20 


53 


76 


75 


68 


81 


85 


30 


ttttW 4 


23 


25 


55 


71 


72 


59 


78 


81 


29 


JfcttW 5 


20 


26 


51 


71 


71 


58 


70 


71 


39 


IttfcW 6 


42 


33 


96 


96 


97 


96 


98 


99 


65 


JtlfcW 7 


52 


41 


96 


97 


97 


96 


98 


98 


65 


ifc&fll 8 


32 


26 


87 


90 


90 


88 


91 


94 


35 


9 


28 


27 


68 


85 


86 


80 


87 


88 


24 



[0111] 

[oii2] imm2imcD$mtfxmtmtmiz. _t 
[oii3] mmmsffl&nw&xx&immmi, ± 



[oii4] ma%4ffl&<m&#*mmim<7>wm 

&*tt&m%#*mmm&*$&t*&zkwx'* 
[oils] ma%5%m<om%tfx&imjmit. ± 

[oii6] ar^6K«o«is«xrxjwkffl«B»i. ± 
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[0117] mtm7imnM&wxMtfmmi* o 
met h mmtfxm&nmmzhK vmnrM 
cons] n&Aa^nmrtxmcjmmi.. a 



[0119] W^9IBtt^^^j*^W«<0«JS 



